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Re: Guidelines for Evaluating the Environmental Effects
of Radiofreguency Radiation - Docket No. 93-62

Dear Mr. Stanley:

Herewith are the comments of Ergotec Association with respect to the
above subject matter on the ANSI standard, which you correctly labeled a
guideline.

It is understood that the European Community is striving to adopt
universal standards for the workplace and environment. The
recommendation of the American National Standards Institute in
ergonomics is being considered as the official position of the US.
Federal OSHA and state agencies are trying to enact ergonomic
legislation toward this end. Like its ergonomic work, ANSI's power
density standard for electronic product operation is based on conjecture
rather than logic. The standard benefits industry and the military.
ANSI's C95 does not attempt to safeguard public health.

Enclosed is an illustration of the whole body parts ANSI/IEEE used to
arrive at their 1.88 W/kg specific absorption rate. The information was
taken from "Microwave Debate" the book written by Nicholas H. Steneck, a
member of the committee that prepared the ANSI standard. Along with
this for your perusal is Steneck's paper, "The Origins of U.S. Safety
Standards for Microwave Radiation." In this work, Steneck shows that
ANSI's standard has little merit.
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ANSI STANDARD

The [ra]dio [d]eteeting [a]nd [r]anging (radar) device became operational in 1935. Radar is the
invention of Austrian physicist, Christian Doppler, who investigated the behavior of motion, sound, and
light (radio) waves in 1842. Doppler found that when objects, such as airplanes, move forward they
exert pressure on radiowaves of the electromagnetic spectrum. The radiowaves react by vibrating in
concentric circles. The resistance of the object to the radiowave causes a high pitch sound near the
object. As the concentric circles spread, and gain distance from the object, sound decreases because
radiowaves encounter less resistance. During World War II, the military expanded Doppler's
technology. Using microwaves, the optimal communications radiation in the spectrum, the military
developed radar, sonar, ultrasound, and surveillance systems. Alas, advantage and disadvantage are
partners. The military soon discovered that radar microwave radiation affords 110 eu,.,lor rill. During
the war soldiers sitting in front ofcathode ray tubes, watchinl blips on the screens, developed cataracts.
The military ignored the health complaints. Medical officials denied that radar emissions caused
cataracts and various biological disorders, plus premature aging and death, among soldiers.

Despite radar user casualties, the military feverishly improved and promoted radar and other electronic
systems. Industry and the government sponsored research at universities and federal laboratories. They
encouraged and supported the military's use of electronic weapons. As systems capability incrt2SCd,
biological casualties mounted. Meanwhile the military formed and headed a group, later known as the
American National Standards Institute, which formed an alliance with the Institute of Electrical and
Electronic Engineers (IEEE). ANSI/IEEE fabricated guidelines that set a limit on the strength and
density (incident power) of electronic product emissions. The alliance failed to address human safety.
The first ANSI electronic product standard was published in 1966. Scientists (medical, industry,
military) guesstimated that 10 milliwatts per centimeter square (1OmW/cm2), the power range of radar,
was a safe exposure level/or humans. Their rationale was based on the premise that certain parts of
the body quickly absorb radiation (hot spots), causing an increase in temperature at the sites. Thus,
lOmW/cm2, electronic telecommunications product power density, was distributed among hot spots
giving an average electronic power whole body specific absorption rate of 1.88 watts per kilogram of
tissue (1.88 W/kg).

Congress did not question the figure despite its ongoing investigation of the microwave transmitter,
which the Soviets were using to irradiate personnel in the Moscow Embassy (1953-1977). The
Department of State had informed Congress that the incident power level of the Soviet microwave
transmitter was of a lower density, 10 microwatts per centimeter square (10uW/cm2), than the ANSI
standard. Further, Congress knew that continuous exposure to the Soviet's microwave electro-smog
caused illness and death in embassy personnel: cardiac, reproductive, respiratory, blood, and other
biological disorders; cancer; death. The military's ANSI standard was updated twice. The third update,
released in 1992 in conjunction with IEEE, is the standard FCC is now seeking to adopt.

Since 1966, electronic products have proliferated at a maddening pace and their operating power has
multiplied. In this high-tech era electronic product power, and therefore radiation exposure to the
general public is intense, continuous, and universal. However, the 1992 ANSIIIEEE committee
maintains that its electronic product incidentpower density exposure level, 10mW/cm2, is as valid today
as it was 28 years ago. This belief may be based on the new standard's unusual twist. ANSI/IEEE
experts espouse, "In an environment where people work with electronic products, and are aware of
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ractiatlon (controlled area). the incident power exposure level cannot exceed SmW/cm2 over a 6-hour
period. Examples are people working with satellite and cellular antennas. or near microwave broadcast
towers. Exposure to people who are not aware of radiation (uncontrolled area), that is conaumers
using cellular phones and electronic devices or living near broadcast towers, must be limited to
10mW/cm2 over a 6-hour period.· Confusing'? Worse yet, the interpretation of colltrOW iIIIIl
uncontroUed environments is left to the imagination of industry and/or management. Federal health
agencies, except the Public Health Service which is chartered to limit radiation exposure to the public
and did not respond, addressed their comments to the implied definition of controlled and uncontrolled
environment. Industry frets about the controlled environment aspect, because they know workers will
always be exposed to at least SmW/cm2. A six-hour work-day is costly to employers, and unrealistic.

The ANSI/IEEE standard is rooted on exposure to the incident power density from just one electronic
product at a time. In this high-tech society, everybody is exposed to and absorbs, on a constant basis,
more radiation than ANSI/IEEE calculated. Almost every American uses: some type of plastic
computer (work, school, play, medical, therapy); microwave oven; high or low resolution television;
cellular or remote phone, paging system; earphones, digital radio; electronic shoes, jewelry, medical
internal and/or external devices. People live near radio, television, radar, and other communications
towers; ride electromagnetic trains; sit in electronically controlled wheelchairs and airplanes, where
passengers play with electronic devices; sleep on electronic waterbeds and under electronic heating
blankets; drive automobiles with electronic devices. The whole world population lives under an
umbrella of hundreds of satellites that beam infrared and microwave radiation to Earth 24 hours per
day. Since it can only survive by hyping electronics, industry makes novel products that emit radiation
to people of every age. Superconductors, x-ray chips, and components made with toxic materials are
used to make electronic products/cut. People pay the price for speed, and sophistication, by absorbing
carcinogenic emissions and high levels of radiation from various electronic products. Since each person
in the general public has multiple daily exposures to a myriad of electronic products, energy absorption
by each and every person easily exceeds 10mW/cm2, 10uW/cm2, 1uW/cm2, O.luW/cm2, and any
figure anyone conjures.

The heinous aspect of the ANSIlIEEE standard is that experts who devised it omitted a vital body part,
and thus miscalculated the incident power density and specific absorption rate. Assuming 10mW/cm2
to be safe, experts looked at 12 areas of the body (eyes. lungs, elbows, thighs, knees, shins, ankles,
thyroid, heart, stomach, abdomen. gonads) to determine average power absorption rate. Based on the
observed heating at the sites, experts arrived at 1.88 WIkg as a sofe power absorption rate. There are
four gross problems with the ANSI/IEEE calculation. (1) Experts excluded the head. The skull, which
encapsulates the brain and all its organs, is the most delicate and vital region of the body! Radiation
rapidly consumes oxygen. If deprived of oxygen, the brain dies within 8 minutes; so does the person.
Did ANSI/IEEE experts write the standard for headless people? Since they did not include the
anatomical and physiological human head, nor its chemical and electrical systems, the ANSIIIEEE
standard is worthless. (2) Radiation agitates biological metallic atoms. The atoms become energized
(ionized) and dart about the body, causing rapid chemical reactions. Chemical agitation causes
electrolyte imbalance, heating, ailments. (3) Nerves transmit electrical signals. Chemicals are the
messengers that wash signals throughout the nervous system. Since radiation agitates chemicals, it
vibrates and disrupts the body's transmission conduits; the nerves. Vibrating nerves, and churning
chemicals, cause extensive physical and neura-physiological damage. (4) ANSI/IEEE assumes people
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are exposed to the power density of one electronic device at anyone time. This is not so. People are
exposed to the power density, and I'tl/liatlo", of many electronic products at the same time.

If human health and safety is the true goal of FCC, the ANSI/IEEE standard would be less than
luW/cm2. Actually, there is no safe exposure level for electronic product power or radiation. The
body is a battery, an electric circuit designed to function with very low energy. It can withstand a few
exposures to high level energy. But continuous exposure to intense energy permanently damaaes the
human body. Radiation exposure could be fatal. It is recognized that FCC merely wants to adopt the
ANSI/IEEE standard, so that the agency can establish a baseline for safe electronic product operation
in the human environment. But the standard serves only industry and the military. It does not protect
human life!

Comments: Ergotec Association 3



NOTE: The major organ
calculations.

Dual
watts! Kilocrw nel IsllIl Qrpm

0.491 0.456 = 0.947 Eyes

0.689 0.348 = 1.037 Lungs
#/"

7.974 0.539 = 8.513 Elbows :.';

3.221 3.292 = 6.513 Thighs

8.230 9.664 = 17.894 Knees

5.471 4.996 = 10.467 Shins

4.768 4.096 = .J.W Ankles

54.235 Wltg

of the body - the head - was omitted from ANSI/IEEE

Fipre 10
HOlSpots-variations in specific absorption rate measure in watts per kilo­
gram. Incident power is lOmW/cm2 giving an average. whole-body SAR of
1.88 Wlkg. Reprinted with permission from IEEE Proceedings 68(1980): 27.
(C 1980 IEEE)
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studies at NRL U). the Natiooa.l Defense
Research Council (Division 14). the Aero
Medical Laboratory of lhe Air Technical
Service Command. and the Army Air
Field at Boca Raton. Florida 14). reo
vealed no such effects. There was. In Ihe
opinion of those investigating the prob­
lem. no cause for alarm. Accordingly.
during the remainder of the war numer·
ous directives were Issued that recom·
mended caution in cases of prolonged
overexposure. but no general gUIdelines
were established. Withan the conte.~l of
the war elfort. radar microwaves were
universally regarded as beneficiaL

When the war came to an end. micro­
wave equipment developed during the
war. such as the Raytheon microtherm.
became available to medical researchers
for studyin. and improving diathermy
(treatment by selectively heating lhe
body with radio-frequency radiation!. As
a result. the prewar interest in the thera­
peutic use of radio waves-now as mi·
crowaves-replaced the search for haz­
ards. and the need for a standard was ig.
nored. Well into the 195O·s. most medi·
cal researchers believed that microwaves.
if used with caution. were "apparently
a saCe. convenient and comfortable form
of hea1inS for local application to tis­
sues" (j).

Althouah there was very little active
research on microwave hazards after the
war. some were discovered. In 1948. re­
searchers at the Mayo Clinic reponed
the tint confirmed deleterious elfects re­
sultins solely from microwave ex­
posure-cataract formation in dogs (6).
Simultaneously. researchers supponed
by military sources also reponed a pos­
sible link between microwaves. cata­
racts. and testicular degeneration in dogs
(7). This work was conducted at the Cni­
versity of Iowa at the request of Collins
Radio in Cedar Rapids. [owa. which in
tum was a subcontractor for the Rand
Corporation. However. there was little
interest in these studies. especially by
funding agencies. The Rand llrpora­
tion. for example. Withdrew liS suppon
from the Iowa project in 1949181.

Interest in the biological effecls of mi­
crowaves was rekmdled In 1953 by con·
cerns over reponed ill effects sulfered b~

radar workers. In February 1953. John
T. McLaughlin. a medical consultanl to
the Hughes Aircraft Corporation. drew
up and sent 10 the military a report thaI
listed purpura hemorrhaglca (inlernal
bleeding). leukemia. ca.taracts. head-

rent reappraisal of the microwave stan­
dard and perhaps of other standards as
well.

We beian our study by locatina all
relevant published literature. Then.
through telephone conversations. ques­
tionnaires. and personal interviews. we
pieced together the steps by which the
scientific information presented in the lit­
erature was used to suppon the stan­
dard. Our effons were aided greatly by
extensive unpublished documentation
that we uneanhed during the course of
our research.

recent enough to allow consultation with
most of the principal parties and clear ac­
cess to the survivins written record.
Third. since the controversy over micro­
wave exposure continues today. a sur­
vey of its history has direct and real links
with the present. Finally. since historical
considerations are inftuencing decision­
making in the microwave area (2). we be­
lieve that this article will aid in the cur-

used to reconcile scientific data and so­
Cial demands-such as risk-benefit anal­
ySIs or conferences-are themselves the
subject of dispute. In sum. standard set­
ting is a complex process that frequently
raises as many difficulties as it solves:
seldom does it eliminate the problems it
was intended to resolve.

Given the problematic nature of proce­
dures used to set biological exposure
~tandards. il is instructive to look at past
c::<penences and draw generalizations
that may apply to the present. To this
end we investigated the history of the
process Ihat led to the adoption in 1966
of 10 milliwatts per square centimeter as
the standard for maximum safe exposure Establlshi" the Standard
to microwave radiation (U .S. Standard
(95.1-1966. which we will refer to sim- The main events leading to the adop-
ply as C95.1) (/). tion of C95.1 had their orilin in the early

The micr-owave case is an ideal one to 1940·s. In response to morale problems
study for several reasons. First. it em- during World War II that were broulht
bodies most of the elements that make on by popular fears about the effects of
standard settinl problematic. such as radar. the Navy's Bureau of Ships. as
disputed or insufficient. scientific data. early as mid-I942. directed the Naval
vested interests. ill-defined political Research Laboratory (NRLl to furnish
mechanisms. unrepresented values. and information on possible harmful effects
~o on. Second. the events involved are of microwave radiation. Subsequent
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Summary. An analysis is made ot the scientific research and values influencing the
policy decisions that led to the adoption ot the 1966 U.S. standard for exposure to
microwave radiation. This analysis is used as a tool for understanding the problems
faced by those who set standards. An effort is made to unravel the complex motiva­
tions that lay behind the adoption ot the microwave standard. Baled on the past
record. it is suggested that standard setting remain distinct from baaic scientific re­
search and that adversary procedures be used only as a last re80rt in seeking co".
sensus over a proposed standard.

The procedures by which standards
are set to regulate human exposure to
foreign substances and radiation rarely
conform to any ideal exemplar. The sci­
entific data used in the decision-making
process seldom lead to one set of inter­
pretations. nor do they provide the clear
lines of demarcation (as between hazard­
ous and safe exposure levels) that stan­
dards are taken to imply. The procedures



During the mid·1950·s. most of the reo
suiting research was conducted at mili­
tary establishments. with the primary reo
sponslbility for direction bemg aSSigned
to the Air Force. The rallonale for thiS
assignment was straightforward: re­
search on these etfects. It was fell. was
best carned out 10 conjunction With the
development of the newesl microwave
technology. Within the Air Force. pnncl­
pal responsibility passed from the Cam­
bridge Research Center (which had been
ordered to investIgate the problem In
1953) to the School of Aviation Medi­
cine. Randolph Field. in late 1954: and

om there to ARDC's Rome Air Devel­
opment Center at Rome. New York.
where Colonel George M. Knauf inati­
ated in 1956 the massive 4-year research
effon that came to be known as the Tn·
Service program (/8\.

The objective of this program was to
clear up as many unknowns about micro­
wave radiation as possible. This meant
(i) studying the mechanisms of micro­
wave·tissue interaction. (ii) searching as
broadly as possible to determine the ex·
tent of the biological effects involved.
and (iii) attempting to collect empincal
data on the level of exposure that could
be deemed safe (or hazardous I. Through
the Tri-Service program. the military
hoped to realize a goal proposed by J. W.
Clark (/9) of Collins Radio in 1950. In re·
sponse to earty repons of hazards. he
had suaested that "it would be highly
desirable in the light of these observa·
tions to set about establishing standards
for the protection of personnel exposed
to intense microwave radiation before
anyone is injured. We have here a most
unusual opponunity to lock the barn
door before. rather than after. the horse
is stolen" (/9. p. 3). However. such was
not the course of events that followed.
Despite claims to the contrary. the Tri­
Service program did not in any formal
way address itself to the problem of the
standard. The information it obtaaned reo
mained simply that. information. as the
burden of the standard·setting process
came to rest more and more on the Navy
and. to lesser extent. on some industrial
factions.

As early as 31 August 1957-less than
a year after the first Tri-Service confer­
ence-the Chief of Naval Operations.
following the orders of an "ad hoc work·
inB group" within the Department of De·
fense. ordered the Bureau of Ships to
conduct hazards tests for microwave ex­
posure. By 4 June 1958. this order was
confirmed by the Depanment of Defense
and broadened to include responsibility
for seninl a standard. In December 1958
the microwave problem was divided into

cm~ lofl irradiated area 20 times as much
energy as the body sets free under nor­
mal circumstances. It appears that the
~uggested figure 10.\ Wlcm~l cannot be
regarded as a safe tolerance dosage. A
more conservative figure seems to be
0.01 Wlcm~" II) I. In the wake of this
suggestion. 0.1 W/cm~ was qUIckly aban·
doned and replaced in all official commu·
nicatlons by 10 mWlcm~. a figure that
would. more than a decade later. form
the basIS of C95.1.

At about the same time that initial
guidelines were being established by the
military. two major military contractors.
Bell Telephone Laboratories and Gener·
al Electric. convened meetings for the
purpose of setting guidelines governing
ex.posure of their personnel to micro­
waves. Unlike their military counter·
parts. the participants at the industry­
sponsored meetings placed more weight
on empirical data. paying panicular at­
tention to a 1952 report by Frederic
Hirsch of the Sandia Corporation that
described the formation of lenticular
opacities in the eyes of a laboratory tech·
nician who had regularly been ex.posed
to microwaves at power levels estimated
at about 0.1 W/cm~ (/41. Reftecting on
these data. which had been mentioned in
passing at the Navy conference. the re·
searchers at General Electric decided.
on I June 1954. that if damaae could oc·
cur at 0.1 W/cmJ • then a safety factor of
100 should be built in and the guidelines
for exposure set at I mW/cm~ (15). In
November 1953. the Central Safety
Committee of Bell Telephone had taken
an even more conservative stand and
adopted a 0.1 mW/cm~ guideline based
on a safety factor of 1000 (/61. Thus by
late 1954. both industry and the military
agreed that 0.1 W/cm~ represented a
known point at which injury might oc·
cur. Where opinion differed was over the
margin of safety that should be adopted.

The guidelines set by the military and
industry after the renewal of concern in
early 1953 were not intended to provide
long-range solutions to the problem of
determining safe levels of exposure to
microwaves. Participants at the Navy
conference stressed on several occasions
the need for more data (/71. a need that
has been reiterated ever since. Instead.
the initial guidelines were intended to
provide the best "conservative" esti­
mates of safe exposure levels that could
be used to set policy until sufficient data
were assembled to confirm or deny
them. As a consequence. the major pow·
er behind the development of microwave
technology. the military. began sponsor­
ing research on the bioloBica! effects of
microwave radiation.

aches. brain tumors. hean conditions.
dnd Jaundice as possible etfects (9. pp. 5­
61 Respon~e to this repon was almost
,mmedlate The ,o\lr Research and Devel·
opment Command IARDCI qUIckly con­
>ened a meeting and. on 28 April 1953.
sent a directIVe to the Cambridge Re·
search Center requesting that its mission
be e,pandedto IOclude research and
deHlopment In the biologIcal aspects of
microwave energy" One pan of thiS reo
.,earch .... a~ 10 be ,limed at . 'the determl'
nation of perml~slble dosages of mlcro-
.... ave radiatIOn to Include single as well
as repeated e,posures." One day later
the Navy convened a meeting under
Commander DaVid E. Goldman 10 dis·
-:uss. among other problems. the estab·
IIshment of "tolerance dosages" (/01.

Faced .... Ith little empirical data to es·
tablish tolerance dosages. the partici­
pants at the Navy conference attempted
to determine the amount of radianl ener­
gy the body could handle under normal
conditIOns. baslOg their calculations on
assumptions about the manner in which
microwaves Interact with living tissues.
Kenneth S, Cole. director of the Naval
\iedlcaJ Research Institute. made a first
step toward this end by suggesting that.
"If I haven't misplaced a decimal point:'
I Wlcm~ IS a dangerous exposure level
since a 7G-kilogram man having a surface
area of about 3000 cm~ (Cole's figure 1
and absorb109 about one-third of the ra­
diation comlOg from a source would ab­
sorb nearly as much energy as he can
eliminale through normal body functions
under normal conditions (/ I). After con·
sidering this estimate and the implica­
tIOns that could be drawn from the few
e,periments that had been conducted.
the group agreed that if a safety factor of
10 were bUilt 10. then 0.1 W/cm~ repre·
sented a reasonable first approximation
of the dividing line between safe and haze
ardous e'posures. With some dissent
\several members sought higher or lower
first appro"matlons (/2\1. this guideline
.... as adopted,

That more than a decimal point had in­
deed been mIsplaced was soon discov.
ered by one of the participants. Herman
Schwan. a biophysicist at the Moore
School of Engineering. In a memoran­
dum sent to the Office of Naval Re­
search. Schwan estimated that the
amount of heat the body dissipates under
normal conditions is 100 W. not ISO W:
and that the absorbing surface of the
body was actually 20.000 cma. He also
discounted the one-third absorption fac·
tor. Puttang these figures together. he es·
timated normal heat loss to be 0.005 WI
cm~ and concluded that "a UHF·radia­
tion intensity of 0.1 W/cmJ supplies per
11. nr.Je 1C'lAft



I three subfields- fuels. personnel. and
equipment-each of which remained un­
der the control of the Bureau of Ships,
The ~ubneld of personnel. which mclud­
ed the actual setting of the standard. was
then once again assigned to ARDC at
Rome, New York. thus bringing at least
thIs portIon of the Tri-Service bio-haz­
ards program loosely under Navy con­
trol. On ~ May 1959. the Bureau of Ships
e.~panded the base of its standard-~etting

operation by turning to the American
Standards Association (ASAI for help.
thereby ensuring the involvement of in­
dustry. One month later. ASA (now the
U.S. Standards Institute I formally
agreed to aid in the standard-setting pro­
cess by establishing a sectional com­
mittee. designated C95. under the joint
sponsorship of the Bureau of Ships and
the American Institute of Electrical En­
gineers (AlEE) (201.

Despite Navy prodding..~SA com·
mittee C95 pursued its objectives very
slowly and sometimes with a good deal
of contention. It rook them 6 months to
choose a chairman (Herman Schwanl.
and his appointment was only reluctantly
accepted by Al E E (21l. At the first meet­
ing (15 February 1960l. it was planned
that within a year initial repons would be
presented by the six sub<:ommittees that
had been set up. However. it was not un­
til 24 April 1962 that the committee reas­
sembled to discuss progress. In the inter­
im. the Bureau of Ships had taken over
primary responsibility for running C9S.
with AlEE becoming cosponsor and
"advisor." Thereafter. due mostly to the
efforts of chairman Schwan. C9S began
[0 meet more regularly. By 1966. three of
Its subcommittees' reports. one of which
was the report of Subcommittee IV on
the standard. were submitted to the
members for a vote.

After 1960. Subcommittee IV became
the most important and visible group
concerned wllh setting microwave stan·
dards. Like the parent committee. It pro­
ceeded to Its goal very slowly. During
the first 2 years of its existence (at
which time it was under the chalrman­
.,hlp of Colonel Knaun. very little was
accomplished. At one point Ihe members
discussed subcontracting out (to W. B.
Del(;hmann of the University of Miamil
the task of performing an extensive liter·
..!lure search that would be used as the
hasis for selling a standard. The project
was never funded and came to naught.
By mid· 1962 it was apparent to Schwan
and C9S's secretary. Glenn Heimer. that
Subcommittee IV was in danger of col·
lapsing: since Knauf's duties at Cape
Canaveral prevented him from providing
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the active leadership needed to produce
a standard. As a result. at the third C95
meeting. on·20 November 1962. Schwan
assumed the chairmanship of Sub­
committee IV (in addition to that of C95)
and staffed it with a smail but active
group that included Thomas Ely. David
Goldman. William Mumford. and R. D.
Lighty. Less than a year· after Schwan
took over the subcommittee. the first
draft of C95.1 had been drawn up and
was being circulated for comments and
suggestions prior to the adoption of final
wording and submission to the entire
C9S membership for formal approval.

With the drafting of C9S.I. the work of
Subcommittee IV was still far from over.
The process of getting the proposed stan­
dard accepted proved difficult. not be­
cause there were objections but because
some of the members of C9S were dila­
tory in voting. (The rules of ASA requ'ire
that its standards be approved by a
three·fourths vote of the active member­
ship of the committees that are set up to
establish them. t By January 1965. 8
months after ballots had been mailed and
7 months after the deadline for sub­
mitting votes. only 31 of the 52 members
had voted. Finally. by limiting the voting
membership of C9S to 41. the committee
tallied a final vote of 38 yes and 3 "not
returned." and forwarded to ASA its re­
port. which was accepted as U.S. Stan­
dard C9S .1·1966 on 9 November 1966-1
year and a few days after Schwan relin­
quished the chairmanship of C9S itself.

That the adoption of C95.1 would not
settle the problem of the microwave-ex­
posure standard was evident almost im­
mediately. In December 1966. Glenn
Heimer wrote to John Gerling. president
of the newly formed International Micro­
wave Power Institute. informing him that
at the last C95 meeting it had been sug·
gested that a second standard would be
needed for the general public: that is. for
those who might have regular. nonoc·
cupational expo'\ure to microwaves.
Heimer suggested that his second stan­
dard might fall "in the neighborhood of 1
mWicm~ for continuous exposure" ,22l.
..\t roughly the same lime. the U.S. Ar·
my Electronics Command at Fort Mon­
mouth. New Jersey. sent a letter to the
Naval Ship Engineering Center in­
dicating that "C95.1·\ %6 is not con·
curred in" primarily because of diffi­
culties in implementation (231.

Thus adoption of C9S.1 did not repre­
sent the end of the debate. Instead. it
waS the beginning of an era during which
the debate for the first time became pub­
licly focused on a particular estimate of
the "safe" exposure level.

The Scieatitil: Basis ror Cooceru

As drawn up and adopted. C95.1 ""as
intended to reRect the best approXIma­
tion of safe microwave e~p<lsure levels
for those exposed occupatlonaJly (not
the general public). The scientific data
upon which it was based were of three
types: IiI clinical studies and personnel
surveys. (iiI animal expenments. and Ilill

research on anomalistic effects. The ma­
jor question that arises concerning these
data is. was there sufficient eVidence
available at the time C95.1 was set to JUS­
tify its acceptance or cast doubt on ItS
validity (24)?

The most elusive and yet potentially
the most useful of the three groups of
data are surveys of personnel who were
eltposed to radar microwaves. This fact
was recognized early in World War 11
and led to two studies. These studies
gave no cause for concern. In his 194,
survey. Daily (3) concluded that . 'there
has been no clinical evidence of damage
to these personnel": and in their 1945
survey. Lidman and Cohn (25) found
"no evidence" of abnormalities. In sum.
the personnel studies conducted dunng
World War Hied most to dismiss the ru­
mors that associated radar with health
hazards.

The influence these studies exerted in
subsequent years certainly cannot be at­
tributed to the weight of their scientific
evidence. They were extremely superfi­
cial. The Daily study reported no urinal·
ysis or blood chemistry data of any kind.
Moreover. its conclusion that there were
"no significant changes" was not justifi­
able on the basis of the data presented ...\
statistically significant IOcrease In the
concentration of immature red blood
cells was found in eltposed workers. as
was a high incidence of headaches.
Therefore. had researchers been Inter·
ested in finding grounds to conduct more
e:w.tensive surveys of per~onnel. It is
dear that a case could ha\e been made.

The inadequacies of the early per~on·

nel studies were recognized as soon as
the microwave problem reemerged In the
early 1950·s. \1cLaug.hltn nuted lh..lt
"the early work done by the ~avy and
the AAF [Army Air Forcel was not e~·

tensive. the power used was very small.
the work was not quantitative in charac·
ter. and the controls were Inadequate.
Therefore. this work cannot be relied up­
on as scientific background to establish
the possible health hazards of micro­
wave radiation" (9. p. 61. However. de·
spite Mclaughlin's prodding. the quanti­
ty and quality of personnel studies did
not increase very much. The tOpiC came
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concern since "man has a bUll!-ln alarm
system coupled with hiS threshold of
palO that protects him from thermal In·
Jury" t361.

.",Ithough widely accepted. thiS vie ....
of conditions at the end of the Tn·Ser~·

Ice era was not unanimou'i. There ..... ere
doubts about the current state of micro­
wave research. First. the expenmental
techniques used were such that findings
were seldom duplicated and frequentl~

questioned. Second. although not as nu­
merous as the studies that reported no Ir·
reversible effects above 10 mWlcm'. e'·
periments had been conducted," which
ill effects at or near this level were found.
Third. although almost all of the research
conducted before 1966 was based on the
assumption that only thermal effects
should be expected. anomalistic findings
were reponed that supponed the View
that mechanisms other than thermal ones
could be involved.

The technical shoncomings of the
early animal studies were particularly
apparent in two areas. First. dose levels
were not reported in many of the earliest
studies. and even when they were. It was
often on the basis of source output and
not field intensities or absorption by tis·
sues. Funher confusion arose from pos­
sible differences between pulsed and
continuous-wave radiation at similar in·
tensities. Second. even though exposure
of personnel under field conditions was
of long duration and very low intensity.
few animal studies involving long-term
exposure to low-level radiation were un­
dertaken. In most of the early ex·
periments. intensities well above 10 mW/
cm: and exposure periods of a few hours
or days were used.

These problems did not go unrecog·
nized. As late as the founh Tri·Service
conference. papers were presented that
discussed "experimental instrumenta·
tion considerations ... which are in­
tended to result in more reproducible
and more quantitative measurement> 01'
biological etfects of microwave energy'
(371. The unmistakable message of these
papers was that defects in procedure
stood in the way of a full understandmg
of the e:\posure levels at which damage
appeared.

However. it is not simply disagree­
ment over the reliability of data that
has led some to be skeptical about
the safety of exposure to 10 mW/cm%. By
1960. when the Tri-Service program
came to an end. there were studies in
which deleterious etfects at or near 10
mWlcm: were reported. Researchers at
the SChool of Aerospace Medicine found
testicular dam. in rats at levels as low

ments one should have been able to de·
termine the level at which injury began
10 appear. Ho.....ever. blCllogical systems
do not al .....ays submit conveniently to the
experimental method.

There were numerous studies in which
animals were exposed to radiation in ex·
cess of 10 mW'cm~ without showing evi·
dence of irreversible injury. Researchers
at the State University of New York.
Buffalo (then Buffalo University). work·
ing with ~OO-millicycle microwaves at
100 mWlcm~. found no ocular change!\ in
guinea pigs. dogs. sheep. or mice and
were able to breed four generations of
mice in a chamber continuously irra­
diated with ~O to ~oo mW/cm~. Research·
ers at the University of California.
Berkeley. working with 3·cm micro­
waves. found that below 60 mW/cm% the
temperature rise in rats stabilized and
the animals recovered without any no­
ticeable ill etfects. Researchers at the
University of Miami subjected rats to
24.QOO.millicycle microwaves and re­
ported no blood abnormalities at 6 to 10
mWlcm~ and moderate but apparently
reversible changes in male hormone cir·
culation at 300 mW/cm:. These and other
experiments supported the position that
animals. and therefore presumably hu­
mans. could tolerate exposures well in
excess of 10 mW/cm~ without suffering
any serious or permanent damage. Some
studies even suggested that animals
could adapt to repeated exposures (33).

The weight of these experiments in
support of the safety of the proposed
guideline led some to conclude that the
Tri-Service program had settled the is­
sue. Colonel Knauf had reached this
conclusion by the beginning of the founh
and final Tri-Service conference. when
he noted that "up to today we have not
seen any research data which shakes our
faith in the validity of this arbitrary safe
exposure level which we sponsored
some five years ago" (34). Knauf repeat­
ed this opinion many times during the
course of the deliberations leading to the
establishment of C95.1. A similar view
was set forth by Michae.lson in his retro-
spective appraisal of the Tri-Service era.
noting that the most important contribu­
tion of the program was "the validation
of the 10 mWlcm2 safety standard" (351.
Others who looked back on the research
of the 1950's made more extensive
claims. In a letter from the Raytheon
Company to Senator Warren G. Magnu­
son. dated 31 August 1967. it was con­
tended that the Tri-Servi« program had
led to "three basic conclusions": the bi­
oloIPcal effects involved were (i) ther­
mal. (ii) noncumulative. and (iii) oJ little

up on se~eral occasions at the Navy con·
ference. ;l1~;lYS ~lth the dear under­
~tandlOg that more data had to he forth·
commg 1':1') I The Industry representa·
tlves at the conference Indicated that
. Phllco. General Electnc. RCA Victor.

were all dn, IOU' to cooperate to do what·
ever they can. t>ut they are all standing
by .... alling for ,omeone else here to
make the mo~e" L:'71. ThiS .... illlngness
not .... lthstandlng. the "Covk's Tllur" ape
proach to the hazards problem called for
at the Na~'Y conference seems never to
have been launched. since only a handful
of personnel studies appeared in pnnt
over the ne'l decade.

The few personnel studies made duro
ing the mIddle and late 1950's pre!\enled
contradictory conclUSions. Beginning in
1954. researchers at Lockheed Aircraft
repo"ed some blood abnormalities. but
these findmgs were dismissed in a later
article as "due to a variation of inter·
pret.luon by a laboratory technician."
With this error eliminated. the con·
elusion of the final Lockheed study was
that "there appears to be no justification
for public concem about the etfects of
greatly attenuated microwave energy in
the environment" (281. Millon Zaret.
who conducted a controlled search for
ocular damage. was far less certain about
the safety of microwaves. While failing
to uncover any "reduction of visual acu·
Ity due to cataracts." Zaret did report
"statistically significant increases in the
occurrence of posterior polar defects. lu­
minescence. and early opacification"
(29. 3D\. These changes were sufficient to
prompt Zaret to continue his work by
surveying larger populations.

In combination. the early personnel
studies led to no clear course for further
action. Such "meager human data." as
~ichaelson characterized the findings.
raised as many questions as they settled
and were of little use in setting a stan·
dard 13/ . .121. As a result. most of the evi­
dence eventually used to set C95.1 was
drawn from animal studies and related
biophYSical calculations.

The anImal studies. although more ex·
tenslve and better controlled than the
personnel surveys (especially during the
Tn-Service era). also did not provide
conclUSive eVidence either in support of
or against the 10 mW/cm~ guideline. Ani­
mals were exposed to radiation under
controlled conditions and studied for any
ill effects. The experimental parameters.
such as frequency and animal species.
were speCified by the Tri-Service pro­
gram personnel. and the work was sub­
contracted out to university researchers.
Ideally. from such controlled experi-
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I as 30 to 40 mW/cm~. a figure that was
-lowered by Ely and Goldman (38) to .5 to
to mWlcm~. Bach and Lewis U91 report­
~d bram responses at levels between 12
and 64 mW/cm~. and Bach (40) later reo
poned changes in blood counts at about
13 mW/cm~. This. combined with the
fact that most of the exposures to which
anamals were subjected in research be­
fore 1960 were near 100 mW:cm~ or
above. left at best a paucity of evidence
on the effects of low-level exposure and
at worst definite doubts about the safety
of such exposure /411.

The third type of evidence against the
prevailing view was that anomalistic
(nonthermall effects might result from
microwave exposure. This had been in­
dicated in the 1920's in work by Scheres­
chewsky (42) on the effects of ultrashort­
wave radiation on malignant tumors in
mice and by Schliephake (4J) on the ef­
fects of condenser fields on flies. rats.
and mice: and in the 1930's in work by
Szymonowski and Hicks /44\ on the at­
tentuation of bacterial toxins. However.
by the 1940's much of this evidence had
been discounted or retracted by the au­
thors themselves. Nonetheless. through­
out the 1950's and 1960's there were oc­
casional mentions of nonthermal re­
sponses that some felt bore looking into.
Questions raised by Bach at the third
Tri-Service conference. for example. led
David Goldman. chairman of the 1953
Navy conference. to comment that "the
circumstances suggest the possibility
that these effects may not be due simply
to the generation of heat. Clearly. the
work will have to be continued and ex­
tended" (451.

But more work was not done. at least
not at the same intense level as during
the Tri-Service era. even when doubt
and calls for more research emerged
from the best ~tudies of the day. In one
such study ton cataract formationl. Car­
penter t'( (II. (461 brought all of the
,trands 0f doubt t0gether. Evidence
from the literature. Carpenter's group
demonstrated. suggested that the exist­
ing .. data on power densities are not val­
id for comparison." largely because
measurement techniques varied so
mark~dly. There simply was no replica­
ted scientitk evidence available to de­
cide whether or not microwaves cause
cataracts. or at what e~posure levels.
Moreover. imponant details-such as
differences between pulsed and continu­
ous r.ldiation or the extent of cumulative
etfects-had not been worked out. Final­
Iy. Carpenter ('/ al. established hazard­
ous thresholds well below 100 mW/cm3 •

Their results. they wrote. "lead us to
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question whether the cataractogenic ef­
fect of microwave radiation is entirely a
thennal effect" (46. p. 1.57). As a result.
Carpenter. for one. planned to continue
his work. However. the sponsors of his
and other projects viewed the state of re­
search differently. and in the end C95.1
was set without the benefit of additional
work. Why was the standard set just
when scientific research was beginning
to reveal how much work remained to be
done?

Implications

The simplest answer. and the one ad­
vanced by Paul Brodeur. a major critic of
past policy. is that many people who
were involved in setting C95.1 "felt
obliged to protect the lo-mW level at all
costs and to ignore. deny. or. if worst
came to worst. suppress any information
about adverse effects of low-intensity
microwave radiation" (2. p. 39). For
Brodeur. the values behind the events
were easily accounted for. Above all.
there was the belief in militarY pre­
paredness and the presumption that a
standard below 10 mWlcrn2 would inter­
fere with national defense. This being the
case, all else was ipored. including
truthfulness and public welfare, presum­
ably the two principal opposina values.
The historical record, however. docs not
admit to such a simple charllA:terization
of the values that produced the standard.

Durina the years that led to the setting
of the standard. there was frequent divi­
sion within the military between those
whose primary concern was operations
and those who were more closely aligned
with research activities. Within industry.
there were decided dilferences between
those who represented defense contrac­
tors and those who had ties with the
medical community. Research scientists
approached the microwave problem
from at least three different perspectives:
clinical. biological. and engineering­
physics. Finally. there was the public.
which prior to the lirst hearings on mi­
crowaves in 1967 had few active propo­
nents. Thus. at the very minimum. the
standard-setting process represents the
interplay of seven or eight different inter­
est groups.

There is ample evidence of these vying
interests prior to 1966. At the same time
that such military contractors as Hushes
Aircraft and Lockheed were anxious to
have active research on biohazards be­
gun. the Raytheon Company. which pro­
duced diathermy equipment. was report­
ed to have attempted to persuade the

military to tenninate its. sponsorship of
the Iowa research on cataracts 19. p. 26l.
Similarly. within the SCientific commu­
nity. at the same time that severaJ reo
search groups were attempting to deter·
mine the dosage response for the well­
documented connection between micro­
waves and cataracts. a phYSiCian 'Who
was a proponent of diathermy confident·
ly proclaimed that " radar waves Jre
completely absorbed by the cornea Jnd
have not been reponed to be :1 cause ot
cataracts" (47). The division between
the research and operation Sides of the
military was bared at the founh Tri-Serv­
ice conference when Colonel Knauf
commented on the notion that the 10
mW/cm2 guideline had been selected to
please operations rather than to ensure
safety: "Cauld you have heard the pro­
tests of our operational colleagues when
they first were told to live With this level.
I am sure you would have concluded that
operational suitability was not the baSIS
for selecting 0.01 W/cm~" (481. The mili­
tary. like industry and the basic SCI­
ences. did not assume one set of values
in the standard-setting process.

As for the public. the lack of any orga­
nized effort on their behalf was more
than evident during the years leading to
the adoption of C95.1. The few concerns
that were raised about the public came
not from tbose who were atfected but
from those woo would have to deal with
any problems that miaht arise from the
exposure of workers to microwave radia­
tion. This concern did. in tum. ensure
that some debate followed and that stan­
dards and safety practices were adopted.
But it did not ensure that safety-related
decisions would err on the side of the et­
posed public. much less the general pub­
lic. Those who set the standard in 1966
still viewed microwaves as radar and ra­
dar as a military and industnal problem.
and it was within thiscontett that fund­
ing decisions were made and C9~ I ,et

The presence of com~t1ng Intere,t
groups within the militarY-lndustrtal-scl­
entific framework meant that even Wllh­
out the public faction th.ere ""as .;till di,­
agreement over how to proceed. To
overcome this and the wlde~pread dis­
interest in public·oriented ~n\ Iron mental
issues that uisted before 1%6. the lime
and eneray of a few dedicated ~rsons

were required. It took the dTons of
Mclaughlin in 19.52 to call attentlon to
the possibility that a problem existed. the
efforts of Knauf in the mld-1950's to initi­
ate the Tn-Service program. and. most
importantly. the extraordinary effons of
Schwan in the early 1960's to have the
standard set. Scl\wan's detennination
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became eVIdent as the negotiations lead­
mg to C95.1 dragged on. As he wrote to
lohn Anderson of the Institute of Electn­
cal and Electronic Engineers on 16 June
1963. "I want you and the IEEE Com­
mittee to be assured that this documenta­
tion has required considerable etrort and
negotiation. We feel that a fine standard
has been achieved and that insistence on
the replacement of the word .recom­
mendatlon' by .standard' will probably
mdefinltely delay a microwave health
standard" (49). It had taken more than 7
years to progress from the initial orders
to the draft proposal of 1963. That only
three more years were required for the
draft to be adopted can only be account·
ed for by the conviction and energy of
Schwan and others like him.

But having persons of unusual con­
viction and energy in key decision-make
ing roles has counterproductive as well
as productive consequences. In this
case. the most important counterproduc­
tive consequence was the nec!ect of
competing points of view (the anoma­
listlc and other contradictory scientific
evidence) during the push to get the stan·
dard set. Schwan voiced dissatisfaction
about these restrictions at the end of the
first Tri-Service conference, when he
sUiiested that "there was no opportu­
nity to thrash things out" (50). The same
frustration was felt by many who attend­
ed the Tri·Service conIerenc:es and con­
tinued with the etron thereafter. Allan
Frey's (51) recoUection of an early Sub­
committee IV meeting chaired by
Schwan (who was now in an organiza­
tional role) is one of a brief, pro forma
get-together at which tbe claim was re­
peated that no evidence had yet been
found to cast doubt on the guideline of 10
mWlcmz. At other Subcommittee IV
meetings. Schwan repeatedly reminded
members that .. it is not the function of
C95 and its working committees to un·
dertake research in order to correct defi­
ciencies in knowledge. Hence the work­
ing committees' primary task must be
evaluation of pertinent information and
formulation of standards which can be
well supported by pertinent literature"
(52). The pressing need to set a standard
did not leave time for extended debate
over the issues.

In the push to set the standard. there
can be no doubt that possible evidence
against its safety was ignored and that reo
search that might have clarified certain
details was not undertaken. The actions
of those who had the energy and con­
viction to pursue the problem displaced
contradictory evidence that others.
viewing the problem in retrospect, have
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deemed important. However. to point to
these shortc:omings and label them the
consequence of a conspiracy-the secret
planning of an unlawful act-fails to ap­
preciate the conditions that prevailed
nearly two decades aao and at the same
time misses some important lessons that
can be learned through retrospective
analysis.

Comments

In the social climate that prevailed in
the United States for 20 years after the
development of radar (and radar was vir­
tually the only source of concern over
microwaves until the marketing of mi·
crowave ovens). the decision-making
process was not placed in the hands of
persons whose primary responsibility
was public health or environmental mon­
itoring. The decision-makers were pre·
occupied with winning a major war. and
then. during the first Cold War. with
erecting a strone defense. Thus their de­
cisions concerning microwave tech­
nolol)' were necessarily made in the con­
text of c!obal or national security rather
than that of individual welfare. Under
extreme pressure. duriDi war, lives are
sacrific:ed for larpr objectives. Under
lesser pressure, during yean of defense
planninc. lives may not be sacrificed, but
neither is mili&:ary preparation eliminated
to ~duc:e risk to zero. Basic training is
not stopped when trainiq ac:c:idents oc­
cur; the Air Force is not disbanded when
crashes occur; and radar systems. which
had not killed anyone who followed min­
imum security regulations. were not dis­
mantled when headaches. blood dis­
orders. and other problems appeared.
No one was dying, and the persons who
drew up and accepted the 10 mW/cm:
standard did not believe that this level of
exposure was likely to cause any serious
consequences in the foreseeable future.

The fact that C9S.1 was based on deci·
sions made in good conscience does not
dictate that it was the best standard that
could have been established or that it
was valid. Since C9S.·1 is being revised.
there apparently was room for improve·
ment. Still, those who set standards must
base their decisions on the knowledge
and values of the time. and to condemn
them later serves little purpose. Instead.
one should attempt to learn from their
example-in the case of C9S.1. to dis­
cover how the dec:ision-makinc process­
es mipt have been changed to avoid the
resulting controversy aud at the same
time to allow decisions that have broader
bases of support.

The fact that relatively few persons.
with similar points of view. made mOSI of
the early decisions about the develop·
ment of research and policy on the blo,
logical etrects" of microwave radiation
obviously minimized and may even have
eliminated input from other perspec·
tives. To counter this tendency. deCI­
sion-making process~s are needed that
will institutionalize mechanisms for deal­
ing with many points of view. ~ot only
the public. but scientists whose work
falls outside the domain of normal SCI'
ence and persons of nonscientific per­
suasions. such as humanists. have a Ie·
gitimate role to play in reaching deCI­
sions about standards that can affect hu­
man history.

Throughout the years that led to the
setting of C9S.I, the motivation for mi·
crowave safety research derived mostly
from the need for a standard; converse­
ly. the need for a standard stemmed
la.rgely from the results appearing in the
scientific literature. The research and
standard·setting procedures were clearly
intertwined, with most of the personnel
involved in one activity also engaaed in
the other. This intertwining of activities
ultimately does disservice to both com·
munities.

When scienc:e becomes involved too
deeply in the procedures of standard set­
ting. it runs the risk of beiDl diverted
from its primary objective-understand­
ing nature. Standard setting does not re­
quire detailed knowledge about mecha­
nisms or explanations about anomalistic
phenomena. To set a standard one sim­
ply needs to know at what level-for
whatever reasons-harmful etrects ap­
pear. To be sure. this is information that
is properly supplied by basic science. bUI
if research stops here. as it seems to
have during the early years of micro­
wave radiation research. then science is
not well served by its involvement In ap­
plied research. The benefits of increased
funding. which stem from involvement in
mission-oriented research. musl be: care­
fully weighed aaainst the risks of scien·
tific misdirection that can follow.

At the same time. policy-setters are
not well served if they rely too heavily
on the scientific community for direc­
tion. Scientists are not trained to antiCI­
pate the social and values issues lhal
may emerge when the need for a stan·
dard arises. Science deals with what can
be determined with reasonable certainty:
for example, whether lo-mWlcm% ex·
posure to microwaves causes cataracts.
They are not trained to handle questions
that have no one correct answer-such
as. if lo-mW/cm% exposure does cause an
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in~r~c in cAtU'Q.Ot il\cid.l\c. or., ,.,.
cent in an cxpoaed population. should
C-,poiure at thai level be Icai9hned
l'Iiains(~ Nor l.:lln scientists lUllol!: all of

lhe questions that are importanl for pul·
i\!>, decisions.

So. not only l1\ust different point! of
vIew be integr.ted into planning in areas
~ueh AS this. they must be integrate~ In

way5 th~t are llpproprilltc. This delicate
tu~k IS. howevl!r. not euily achieved.
and it is plagued by IWO clasSiCil di­
lemmas that must be pointed out in eloa·
ing.

One dilemma that hll.:I plu¥ucd the mi.
.:rowave field from the bepnninC is that
01' organization versus control. In 1953.
when industry carne to 'OVel'l'lMcnt seek.
ina answers. organization was lackinc
i.1l1d conlrol nonuistent. Faced with this
situation. the military oraanized the field
allJ carnc Lhcn::by to ~ol1trul iL As Ii I'e·
suit. by the heiaht of thc Tri·Scrvicc era
the pendulum had swul\1l1n the opposIte
direction. with a highly effiCient orlani.
(."tllln l;omina into being and also a plan
of actiOft thfAt ltft lillie room for olher
ways of proceeding. Microwave reo
~earchers were lookins for well-oefineo
effects. and in the process ignored others
aud a1tl:mative wil.)'~ or proceeding. h
was in this atmosphere of control that
the: 1~1lJ W/\,;lIlt slllnJW'd WiUJ, $Cit.

The renewed public interest in the mi·
crowave problem durina the past decade
hIlS led 10 • situation analo,oul to that of
the carty 1950·s. Once apin. calls are
beil'll tounded rOt orsanintion and in­
creased funding in this area. We now un­
derstand. most would asree. the prob­
lems that need to be solved. We have on·
Iy to nan the work. Aclrnittedly. much
O1ore is known lodl1Y than ~$ ycan .'0.
and the procedures for dealing with the
problcm5 al"C' much mOfe $ophi:sticlltcd;
but at the same time there are $till uneet.
taiuliu aboul huw rnicrow4&ves InlCr&l:t
with living systems and about what Ihe
demands of society will be two decacles
from now. ThiS bcinS Ih~ O;~ie, It Ii e~­

scntial to leave room for and in faet to
encouraie work in .'unproductlve" re·
lated areas of reSClMch llnd to lake this
research seriously. tr thiS IS not aone.
tke Orll\l\ized elJol1 of the 1980'$ could
(urn Into the "conspiracy" of the 1990's,
Ilul unl)' in the are... ur mil;fllw,,"ve nadia·
tlon resea.rch but in other areas as well
(53\.

The second major dilemma that has
plagued this field from the start involves
the Row of information. From the mo·
ment radar was deployed in the field. a
cOti\mUniclltiun IJllp appeared between
the technical community and the ex·

IZ)6

pONd pubUo ~iaitia1ly. Mai~ ,.non­
nell thal has widened with tilDe. The rea·
son tor this is cllsily undentood. The
tcchnicaal cumml,lllity (incll,ll.ling thos!;
who set the policies) has always reared
popular misconceptions about micro·
wave tecnnl,'lh>.y. Moreover. the threat
of k:pJ action stemming trom un:\nticl­
pated fut~r. eileen has led bOth mdu~try

an<1the military to limit the ftow of infor­
mation about microwaves even thouah
bulh reel Ihul their pUlil aClions are de·
fenliblc. The public. icnllnJ that the
technoiocisu have held back on them.
has resoned to the very actions that the
technical community fears-one·sided
reponing and appeals to public anxiety ...
in an e!oM to set the information ftow­
ina. And as [ears and paranoia have
lI'own 011 ~aclJ iioc. the COllIIlIUlliclllioll
aap has widened.

TWIJ path, lIMC bell1~ taken in an elt'ul't
to force release of information related to

. microwave safety. One is the ICia! path
(makin. dama,e claims for aJlcsed mi·
crowave-related injuries), the other the
~litic61 pa.th (introdutinJ bill. at both
the federal and local levels to re8ulatc
npo~un: Iv InicrlJwi1vn). Buth prQmi~c:

to make a areat deal or information avail­
able to the pUblic. Sut neltber path Is de­
si;ntc1 to 1;I0ie the commu~cation aap.
both the lepl and the pollucaJ decision­
makina proceases are hued OD ad ..-er­
sary relationships (eitber prosecutor vcr·
'us defendant Qr tadVoc;lltc versus oppo­
I\CInt); they are desiancd to compel each
side It> "URI "5 tenaciously to Its own
values as possible -not to try to under·
5tanl1 or appreciate Ihe values of the oth­
er. Perhaps adversary proc:eedini$ are
the only route by which confticts be·
tween Interen Jroupr. can be l""Csol\l~d.

However. until this is proven to be the
;"II>C, w~ hope that ~vcr)' c!!'urt will be
made to enSll&e ill honest dialogue in an
attempt to reach rational solutions to Ihe
problems we flee.
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I.

Court Finds That Science Digest
Infringes on Logo of Science

On 28 April. after S days of trial, the
U.S. District Court for the District of Co­
lumbia ruled thal a redesiped edition of
Science Digest mapzine had infrinled
on a registered trademark of the AAAS.
the cover logo of Science magazine. In­
fringement first occurred in October 1979
when the Hearst Corporation published
a "special edition" of Science Digest in
which the word "Digest" on the cover
had shrunk to 9 percent of the area occu­
pied by the word "Science:'ln the regu­
lar edition of the maaazine. both words
are the same size. Hearst has 50 far pub­
lished three issues of the special edition.
which is slated to eventually replace the
regular edition.

Throughout most of the trial. a copy of
the special edition rested on a stand
some 14 feet away from U.S. District
Coun Judge Joyce Hens Green. who in
her 28-page opinion commented on the
visibility of this exhibit. "Although
abundantly cognitive of the true title of
the magazine and the words which ac·
tually existed on the cover. and forceful­
ly straining for a more neutralized per­
spective. the Court nonetheless contin­
ually found the word' Digest' blurring in·
to oblivion."

On the basis of this and a good deal of
other evidence. Judge Green enjoined
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Hearst from further publication of the
special edition in its present form. ruHnl
tbat tbe word "Dilest" must in the fu­
ture occupy at least 7S percent of the
area occupied by the word "Science:'
The case is one of the few in which a
court had found trademark infringement
on the basis of word size. rather than
meaning.

During the trial. attorneys for the
AAAS araued that Hearst had deliber­
ately infrinled on the cover logo of Sd·
ence in an attempt to lure new custom·
ers. If tbis bad been found true. it would
have required Hearst to pay AAAS prof­
its from the special edition as well as
damages. The court ruled. however. that
there was insufficient evidence of delib­
erate intent to infringe. "In Hearst's se­
lection for the title of its revised pub­
lication a 1010 visually almost identical
to Science. with' Digest' virtually obfus­
cated and therefore falling from sight and
mind. there is the suggestion. but just
that, of an intent to capitalize deliber­
ately on Science's enviable good will.
prestigious reputation. and alluring mar·
ket."

Science Digtst first appeared in 1931,
and for years it has been published as a
small monthly, about the size of Read­
er's Digest. Unlike the 14 other ~ap-

zines owned by Hearst, Sd~nC'e Digesl
in the past 15 years has failed to appre­
ci&bly increase its circulation. and in the
past S years has suffered a financial loss.
In an attempt to uparade the magazme
and treble its circulation, Hearst
launched the special edition as a test of
commerica1 success. Unlike the regular
edition. it is the same size as Science and
Scienet 80. This special edition. accord­
ina to the court. "is a flashy. up-beat
mapzine that differs from Science as a
Philip Roth novel differs from a Shake­
speare play, as 80 Derek does from
Katherine Hepburn."

The cover of the Winter 1979 issue an­
nounced articles on "Sex and Survival­
Our Erotic Oriiins," "Fuel from Wa­
ter-Science says Yes:' "Plus Urgent
News on Radiation, Pain, Cancer.
Smoking. Pesticides, Bums." Some of
the stories. the court wrote. "recall the
old Science Digesl as far as their Implau­
sibility...

At the trial. Hearst's expert witness on
the design of the magazine covers testi­
fied that because Science Digest's logo
was designed as a "unitary title," a con·
sumer approaching a newsstand would
perceive the lille correctly as .. SCIence
Digest." A key AAAS witness took is­
sue with this. and testified as to his own
confusion. Arthur Habel. a public rela·
tions consultant by profession. had be·
come familiar with Science over the
years. and had read it continuously for 6
months in 1974. Last fall. Habel saw a
copy of the special edition of Science Di·
g~s, in the office of a friend and thought
it was a special edition of Science. He
later wrote Hearst, asking for the "spe­
cial edition of Science." All this became
known to attorneys for AAAS during the
discovery process. when they came up-
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